Summary: After an oral load of 10 g polyethylene glycol, its concentration in the urine was measured by gas chromatography. The coefficient of variation of the imprecision between run was about 11%. The urinary excretion was 25% of the administered dose with a coefficient of variation of the interindividual variation of 26% and the intraindividual variation between 13% and 29%.
Introduction
The introduction of a mixture of polymers of ethylene glycol with an average molecular weight of approximately 400 (polyethylene glycol 400) by Chadwick et al (1977) offered the opportunity to measure, in one step, the permeability of the intestinal tract to molecules of different sizes. In the present communication we submitted the gas Chromatographie measurement of polyethylene glycol 400 to the requirements of quality control. Furthermore we estimated the biological variation of polyethylene glycol 400 excretion into the urine.
Material and Methods
Polyethylene glycal 400 (Merck=Schuchhardt, München), pentaerythritol (Sigma, München), pentaerythritol tetraacetate (Ferak, Berlin), analytical grade mixed bed resin . (AG 501-X8, D, 20-50  mesh, -Rad, München), glacial acetic acid, acetone and perchloric acid (ail from Merck, Darmstadt), acetic anhydride (Fluka, Buchs) and methylene chloride (Riedel de Haen, Hannover) were of analytical grade and of the highest purity level available. The measurements were made on the gas Chromatograph 900-F using prepacked glass columns, 1.8m in length and 2.00 mm in diameter. These were packed with 1% polyi S'll9 on gas chrom Q 100/120 mesh (Perkin Ebner, Überlingen). The extraction of the urine and gas chromatography were carried out as described by Oiadwick et al (1977) with the following modifications. We added pentaerythritol as opposed to the tetracetate in a concentration of 5 g/1 as opposed to 0.5 g/1.
The use of pentaerythritol tetraacetate always resulted in distorted, unreliable peaks of the internal standard with splitting and shifting of the peaks. This did not occur when using pentaerythritol. The control specimen used in this study was prepared from urine to which polyethylene glycol 400 was added to give a concentration of 6.0 g/L This urine was subjected to the same treatment as the samples of the volunteers. After an overnight fast between 07:00 and 08:00 each of the 17 healthy volunteers took 10 g of polyethylene glycol 400 together with water. One hour later they received a standard breakfast consisting of two cups of unsweetened coffee or tea together with two bread rolls. After 5 hours all urine was collected and stored at 4 °C until extracted for analysis. Three of the volunteers were investigated five times, with an interval of at least 6 days between two tests in order to measure the intraindividual variation. All data are expressed as arithmetic mean with standard deviation assuming a Gaussian distribution.
Results
In a first series of 21 consecutive days of analysis the concentration of polyethylene glycol 400 in the control specimen was measured as 5.94 ± 0.61 g/1 (range 4.72-6.90). In the second series of 19 days of analysis during which all samples of the volunteers were measured, the concentration was recorded as 6.39 ± 0. A graphical depiction is given in figure 1 .
The relative contribution of the different molecular weight polymers to the polyethylene glycol 400 was the same in the polyethylene glycol 400 added to the urine or used for oral dosage, and the polyethylene glycol 400 excreted into the urine (tab. 1).
Discussion
The measurement of the polyethylene glycol 400 using gas chromatography fulfills the requirements of quality control for measurements of substrates. The use of an integrator which does not assume a triangular shape for the peak based on height and width measurements (2) would improve the results as would correcting for the Tab. 1. Distribution of the molecular weights in the native polyethylene glycol 400 and that excreted into the urine after an oral load. Assuming that the high rate of permeation is due to the highly lipophilic nature of the polyethylene glycol 400 molecules, a major influence on the molecular weight of the individual polymers would not be expected.
Furthermore it remains to be pointed out that the excretion into the urine is not solely dependent on the permeation of polyethylene glycol 400 though the gastrointestinal epithelium, but also its space of distribution in the body and the "permeability profile" of the kidney. Information on the latter is not yet avail· able.
